Gram-positive, rod-shaped, endospore-forming, thermophilic bacteria were isolated from a geothermal soil collected on the north-west slope of Mount Melbourne in Antarctica. They grew aerobically at 42-60 6C (optimum 55 6C) and at pH 4.5-7.5 (optimum pH 5.5). Phylogenetic analysis of 16S rRNA gene sequences showed that these isolates were related most closely to the type strain of Alicyclobacillus pomorum (91 % similarity). Growth occurred in the presence of ferrous iron at micromolar concentrations and acid was produced from various sugars. Iso-branched fatty acids C 15 : 0 (45.56 %) and C 17 : 0 (35.81 %) were the most abundant cellular fatty acids. The DNA G+C content was 55.1 mol%. On the basis of phenotypic and phylogenetic characteristics, it is concluded that these strains represent a novel species of the genus Alicyclobacillus, for which the name Alicyclobacillus pohliae sp. nov. is proposed. The type strain is MP4
Members of the genus Alicyclobacillus are heterotrophic, Gram-positive, endospore-forming organisms which inhabit mostly acidic geothermal environments. The genus Alicyclobacillus was first described by Wisotzkey et al. (1992) and the description has subsequently been emended based on newly obtained data (Goto et al., 2003; Karavaiko et al., 2005) . At the time of writing, the genus comprises 17 recognized species: Alicyclobacillus acidocaldarius, A. acidoterrestris (Wisotzkey et al., 1992) , A. hesperidum (Albuquerque et al., 2000) , A. acidiphilus (Matsubara et al., 2002) , A. sendaiensis (Tsuruoka et al., 2003) , A. vulcanalis (Simbahan et al., 2004) , A. tolerans, A. disulfidooxidans (Karavaiko et al., 2005) , A. cycloheptanicus (Deinhard et al., 1987) , A. herbarius (Goto et al., 2002) , A. pomorum (Goto et al., 2003) , A. contaminans, A. fastidiosus, A. kakegawensis, A. macrosporangiidus, A. sacchari and A. shizuokensis (Goto et al., 2007) . Moreover, three Japanese strains and two isolated from the island of São Miguel in the Azores were denoted as representing two genomic species of Alicyclobacillus based on 16S rRNA gene sequence analysis and DNA-DNA hybridization assays (Hiraishi et al., 1997; Albuquerque et al., 2000) . In addition, a novel subspecies of A. acidocaldarius, subsp.
ritmannii, was isolated from a geothermal site in Antarctica (Nicolaus et al., 1998) . Although continental Antarctica is largely ice-bound and supports only sparse growth of terrestrial life, it possesses a small number of sites where the ground is warmed by geothermal sources and is supplied with moisture from the condensation of steam emissions (Bargagli et al., 2004) . Novel thermophilic species ascribed to the genera Bacillus, Brevibacillus, Aneurinibacillus and Anoxybacillus have recently been isolated from Antarctic geothermal grounds (Nicolaus et al., 1996; Logan et al., 2000; Allan et al., 2005; Poli et al., 2006) .
In the present study, we describe a novel thermophilic bacterium isolated from warm soils collected in the immediate vicinity of a steam vent on the north-west slope of Mount Melbourne, northern Victoria Land, continental Antarctica (74 u 20.9949 S 164 u 39.7929 E, 2498 m altitude) (Bargagli et al., 2004) . Brevibacillus levickii is the only novel species previously recovered from the north-west slope of Mt Melbourne despite repeated soil sampling on separate occasions followed by enrichment and isolation at different times in the laboratory (Allan et al., 2005) . In February 2002, four soil samples were collected along a thermal gradient ranging from 25 to 43 u C in the vicinity of a small area (100 cm 2 ) colonized by shoots of the moss Pohlia nutans (Bargagli et al., 2004 ). Growth in liquid media was monitored by measuring the optical density at 570 nm (Ultrospec 2100 UV-VIS spectrophotometer; Amersham Biosciences). The temperature range for growth was determined by incubating the four isolates at temperatures ranging from 25 to 70 u C. The pH range for growth was determined in FeP medium and modified DSMZ medium 259 with pH adjusted by using 1 M H 2 SO 4 . All pH measurements were made at room temperature. Anaerobic growth was tested in triplicate by spreading each strain on FeP agar (1.5 % Bacto agar; Difco). Plates were placed in a GENbag Anaer chamber (bioMérieux) and incubated for 1 week (O 2 ,0.1 % after 2-5 h). For studies of heat resistance, 1-week-old colonies were resuspended in fresh liquid medium and exposed to temperatures of 80 or 100 u C for 10 min. Aliquots were then plated on FeP agar and survival was measured based on the number of colonies formed after 24-48 h incubation at 55 u C. After growth on TSA-Fe, colony morphology was observed under a stereomicroscope. Vegetative cells and sporangial morphologies were observed visually by brightfield light microscopy and phase-contrast microscopy, respectively. Gram determination was carried out either by staining (Gram stain kit; Medical Chemical) or a chemical method (Powers, 1995) . Catalase and oxidase activities were determined according to Smibert & Krieg (1981) . Sensitivity of the four isolates to ampicillin, chloramphenicol, tetracycline, gentamicin, penicillin G, bacitracin, erythromycin, kanamycin and streptomycin was tested on FeP agar. Acidification was examined with the API 50 CH test system (bioMérieux) essentially as described by Albuquerque et al. (2000) at the optimum growth temperature. Acidification of the medium was monitored every 2 days for 10 days. All tests were repeated in triplicate. The ability to oxidize different carbon sources was examined by using Biolog GN and GP microplates. Cell suspensions, after growth on TSAFe, were prepared by following the manufacturer's instructions and then used to inoculate the wells of Biolog microtitre plates. Microplates were incubated in a humidified chamber at 55 u C, and readings of the rate of colour development were taken after 24, 48 and 72 h (Viti & Giovannetti, 2005) . Results of the phenotypic characterization tests are given in the species description and in Table 1 .
The partial 16S rRNA gene sequences of strains MP1, MP2 and MP3 as well the almost-complete sequence of strain MP4 T were reported previously by Bargagli et al. (2004) . For the present study, more complete sequences of the 16S rRNA gene of strains MP1, MP2 and MP3 were determined. By comparing 16S rRNA gene sequences between positions 36 and 1490 (Escherichia coli numbering system), strains MP1, MP3 and MP4
T showed 100 % identity to each other, while strain MP2 differed from the other three at one nucleotide position. The four 16S rRNA gene sequences were then used to retrieve closely matching type sequences at the Ribosomal Database Project (Cole et al., 2003) . Phylogenetic analysis was performed by using the software package TREECON for Windows (Van de Peer & De Wachter, 1997) after multiple alignment of the data by CLUSTAL_X (Thompson et al., 1997) . Distances were converted to evolutionary distances according to the Jukes and Cantor method, and clustering with the neighbour-joining method was determined by using bootstrap values based on 1000 replications (Fig. 1) . The 16S rRNA gene sequence of strain MP4
T was a continuous stretch of 1505 bp. After a neighbour-joining analysis, 16S rRNA gene sequence similarity calculations indicated that the closest relatives of strain MP4
T were the type strains of A. pomorum (91.0 %), A. sacchari (90.9 %), A. hesperidum and A. macrosporangiidus (90.8 %), A. acidoterrestris (90.7 %) and A. cycloheptanicus (90.6 %). Lower sequence similarities (,90.5 %) were found with the type strains of all other recognized species of the genus.
GC analysis of methylated fatty acids was performed following the analytical procedures described by Kämpfer & Kroppenstedt (1996) . Analysis of the fatty acids at the conditions applied revealed that strain MP4
T was dominated by iso-branched fatty acids iso-C 15 : 0 (45.56 %) and iso-C 17 : 0 (35.81 %). In addition, smaller amounts of anteiso-branched fatty acids were found (anteiso-C 15 : 0 , 6.4 %; anteiso-C 17 : 0 , 3.36 %). The DNA base composition for MP4
T , determined according to the method of Mesbah et al. (1989) , was 55.1 mol% G+C, which is within the range reported for recognized Alicyclobacillus species (48.7-62.7 mol%) (Goto et al., 2003; Karavaiko et al., 2005) .
On the basis of the data presented, we conclude that strains MP1, MP2, MP3 and MP4
T represent a single novel species of the genus Alicyclobacillus, for which the name Alicyclobacillus pohliae sp. nov. is proposed.
Description of Alicyclobacillus pohliae sp. nov.
Alicyclobacillus pohliae (poh9li.ae. N.L. gen. fem. n. pohliae of Pohlia, a genus of moss colonizing the area where the type strain was isolated). Aerobic, Gram-positive, spore-forming rods measuring 1.5-2.560.4-0.6 mm. Round spores lie terminally in swollen sporangia. Oxidase-and catalase-negative. Does not grow in the presence of 5 % NaCl. Colonies are creamcoloured, entire and convex and grow to 1.5-2 mm in diameter after 48 h at 55 u C in TSA-Fe. Iso-branched fatty acids iso-C 15 : 0 (45.56 %) and iso-C 17 : 0 (35.81 %) are the major cellular fatty acids. Facultatively anaerobic. Optimal growth occurs aerobically at 55 u C (range 42-60 u C) and at pH 5.5 (range pH 4.5-7.5). Growth on yeast extract (0.01 %) occurs in the presence of ferrous iron (Fe 2+ ) at micromolar concentrations. Sensitive to (ml Bar, genetic divergence of 0.1.
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